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Response to Amendment 



New grounds of rejection are set forth responsive to Applicant's 
amendments and arguments. The Examiner does not agree that 
adding the limitation of a "message pipeline FIFO" to the 
independent claims renders the claims patentable, as message 
pipeline FIFOs are notoriously well known in the multiprocessor 
art, as evidenced by the Yamada reference relied upon as 
teaching this feature (previously cited in the office action mailed 
May 19, 2004), and also by new references cited in this office 
action. 

However, responsive to Applicant's arguments, the Examiner has 
reconsidered the rejections of dependent claims 6, 7, 8, 16, 17, 
and 18, as set forth in the last office action. 

In light of Applicant's arguments of record, dependent claims 6, 
7, 8, 16, 17, and 18 appear to be allowable over the prior art of 
record if rewritten to include all of the limitations of the base 
claim and any intervening claims, subject to the results of a final 
search. These claims stand objected to as being dependent upon 
a rejected base claim. 



The following is a quotation of 35 U.S.C. 103(a) which forms the 
basis for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
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Claims 1, 2, 4, 5, 9-15, 19, 20 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Orr et al. (U.S. Patent 
4,862,350) in view of Yamada et al. (U.S. Patent 5,617,537). 

As per independent claim 1: 

Orr teaches an apparatus comprising: 

• a system bus [e.g., see "ADDRESS" and "DATA" buses 
shown in fig. 2, and associated discussion, col. 6, lines 41- 
49]; Note: the instant specification broadly discloses a "bus 
110" (page 5, line 6) without specifying a particular type of 
bus; when the "broadest reasonable interpretation 
consistent with the specification" examination standard is 
properly applied, any type of prior art bus (e.g., a data bus, 
an address bus, or a control bus) reasonably reads upon the 
broad scope of the claimed "system bus"]; 

• a shared memory [see shared message buffer 20, fig. 2, col. 
6, line 28], 

o (i) coupled to the system bus [e.g., see "ADDRESS" 
and "DATA" buses shown in fig. 2, and associated 
discussion, col. 6, lines 41-49]; and, 

o (ii) configured to store data [col. 4, lines 25-30]; and 

• a multiprocessor logic circuit comprising: 

o (i) a plurality of processors [see primary processor 10 
and master processor 32 as shown in figs. 1 & 2; see 
associated discussion col. 4, line 64], and 

o (ii) a message circuit [e.g., see "CONTROL INTERFACE 
44" as shown in fig. 2 and associated discussion, 
beginning col. 6, line 25], wherein, 

■ (a) the message circuit is a directly connected to 
the system bus and configured to pass messages 
between the plurality of processors [see direct 
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connection to the system ADDRESS bus, as shown 
in fig. 2; see associated discussion col. 6, line 39], 
and, 

■ (b) each of the plurality of processors is directly 
connected to the system bus and configured to 
access the shared memory and the message 
circuit through the system bus [see direct 
connection between processors 10 & 32 via the 
common ADDRESS bus and common DATA bus as 
shown in fig. 2 (e.g., functioning as "system" 
buses); see also associated discussion beginning 
col. 6, line 38]. 



Orr discloses the invention substantially as claimed, as discussed 
above. 

However, Orr does not explicitly teach the following additional 
limitations: 

Yamada teaches the use of a message circuit comprising a 
message pipe-line FIFO, as claimed [e.g., see "FIFO 
communication area" and associated discussion, beginning col. 7, 
line 50; col. 8, lines 45-65; see, in particular, the "FIFO 
communication area" discussion col. 11, lines 56-67, cont'd col. 
12, lines 1-5, see associated Fig. 4]. 

It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to improve upon the system 
taught by Orr by implementing the improvements detailed above 
because it would provide Orr's system with the enhanced 
capability of asynchronous send and receive processing [e.g., see 
Yamada col. 8, lines 45-63]. 
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As per independent claim 12: 

This claim is rejected for the same reasons detailed above in the 
rejection of independent claim 1, and also for the following 
additional reasons: 

Orr teaches an apparatus comprising: 

• means for storing data with a shared memory [see shared 
message buffer 20, fig. 2, col. 6, line 28; see also col. 4, 
lines 25-30]; 

• means for processing data with a plurality of processors, 
wherein each of the plurality of processors is directly- 
connected to a system bus [see direct connection between 
processors 10 & 32 via the common ADDRESS bus and 
common DATA bus as shown in fig. 2 (e.g., functioning as 
"system" buses)]; 

• means for passing messages between the processors, 
wherein the message passing means is directly connected to 
the system bus [e.g., see "CONTROL INTERFACE 44" as 
shown in fig. 2 and associated discussion, beginning col. 6, 
line 25]; and 

• means for coupling each of the processors to the shared 
memory, wherein the shared memory and the message by 
each of the plurality of passing means are accessible 
processors through a the system bus [see the coupling of 
processors 32 & 10 to shared memory 20, via the common 
DATA and ADDRESS buses, as shown in fig. 2; see also 
associated discussion beginning col. 6, line 38]. 
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As per independent claim 13: 

This claim is rejected for the same reasons detailed above in the 
rejection of the preceding independent claims, and also for the 
following additional reasons: 

Orr teaches a method for multiprocessor communication with a 
shared memory, comprising the steps of: 

(A) storing data with the shared memory [see shared 
message buffer 20, fig. 2, col. 6, line 28; see also col. 4, 
lines 25-30]; 

(B) processing data with a plurality of processors [see direct 
connection between processors 10 & 32 via the common 
ADDRESS bus and common DATA bus as shown in fig. 2 
(e.g., functioning as "system" buses)]; and 

(C) passing messages between the processors with a 
message circuit, wherein (i) each of the plurality of 
processors and the message circuit are directly connected 
to a system bus [e.g., see "CONTROL INTERFACE 44" as 
shown in fig. 2 and associated discussion, beginning col. 
6, line 25] and (ii) each of the plurality of processors is 
configured to access the shared memory and the message 
circuit through the system bus [see direct connection 
between processors 10 & 32 via the common ADDRESS 
bus and common DATA bus as shown in fig. 2 (e.g., 
functioning as "system" buses) ; see also associated 
discussion beginning col. 6, line 38]. 

As per dependent claim 2: 

Orr teaches the message circuit comprises a dedicated 
messaging circuit [e.g., see "FIG. 2 shows a more detailed block 
diagram of control interface 44. The interface allows primary 
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processor 10 and the master processor 32 to share message 
buffer 20." and associated discussion, beginning col. 6, line 25]. 

As per dependent claim 4: 

Orr teaches the message circuit is further configured to 
provide bi-directional orderly command passing [e.g., see 11 Since 
the address and data buses of both processors are coupled to the 
shared message buffer, each processor has the ability to address 
the shared buffer and extract or place information at desired 
addresses within the buffer. and associated discussion, 
beginning col. 6, line 45; see also "Still referring to FIG. 2, the 
handshaking and control for the accessing of the shared memory 
is done through control interface 44."]. 

As per dependent claim 5: 

Orr teaches the message circuit (i.e., "control interface 44") is 
further configured to generate one or more control signals 
configured to control an operation of the plurality of processors 
[e.g., see " Still referring to FIG. 2, the handshaking and control 
for the accessing of the shared memory is done through control 
interface 44." and associated discussion, beginning col. 7, line 
6]. 

As per dependent claim 9: 

Orr teaches the multiprocessor logic circuit further comprises 
an address decoder configured to decode a system address 
and control the message circuit [see "combinatorial logic means 
Al and A2" and associated discussion col. 7, lines 11-15]. 

As per dependent claim 10: 

Orr teaches the apparatus provides a multiprocessor 
communication and shared memory architecture [e.g., see Figs. 1 
& 2, and associated discussion beginning col. 2, line 54]. 
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As per dependent claim 11: 

Orr teaches the multiprocessor logic block further comprises an 
address decoder configured to generate one or more first control 
signals configured to control the message circuit [e.g., see "FIG. 
2 shows a more detailed block diagram of control interface 44. 
The interface allows primary processor 10 and the master 
processor 32 to share message buffer 20/' and associated 
discussion, beginning col. 6, line 25]; and 
the message circuit is configured to generate one or 
more second control signals configured to control the processors 
[e.g., see " Still referring to FIG. 2, the handshaking and control 
for the accessing of the shared memory is done through control 
interface 44." and associated discussion, beginning col. 7, line 
6; see also: "the function of the control interface 44 is to 
generate the necessary handshaking signals which are required to 
pass control of the shared buffer from the master processor 32 to 
the primary processor 10 and vice versa/' Col. 5, lines 8-13]. 

As per dependent claim 14: 

Orr teaches step (C) further comprises providing bi-directional 
orderly command passing [e.g., see " Since the address and data 
buses of both processors are coupled to the shared message 
buffer, each processor has the ability to address the shared buffer 
and extract or place information at desired addresses within the 
buffer. and associated discussion, beginning col. 6, line 45; see 
also "Still referring to FIG. 2, the handshaking and control for the 
accessing of the shared memory is done through control 
interface 44."]. 

As per dependent claim 15: 

Orr teaches step (C) further comprises generating one or more 
control signals, the control signals configured to control an 
operation of the processors [e.g., see " Still referring to FIG. 2, 
the handshaking and control for the accessing of the shared 
memory is done through control interface 44." and associated 
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discussion, beginning col. 7, line 6; see also: "FIG. 2 shows a 
more detailed block diagram of control interface 44. The 
interface allows primary processor 10 and the master processor 
32 to share message buffer 20."; see also: "the function of the 
control interface 44 is to generate the necessary handshaking 
signals which are required to pass control of the shared buffer 
from the master processor 32 to the primary processor 10 and 
vice versa." Col. 5, lines 8-13]. 

As per dependent claim 19: 

Orr teaches decoding a system address [see address decode logic 
means Al and A2, and associated discussion col. 8, line 16]. 

As per dependent claim 20: 

Orr teaches controlling the messages in response to the decoded 
system address [see address decode logic means Al and A2, and 
associated discussion col. 8, line 16]. 
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Claims 1, 2, 4, 5, 9-15, 19, 20 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Fletcher et al. (U.S. Patent 
4,862,350) in view of Yamada et al. (U.S. Patent 5,617,537). 

As per independent claim 1: 

Fletcher teaches an apparatus comprising: 

• a system bus [e.g., see ADDRESS BUS = "A" and DATA BUS 
= "D" and CONTROL BUS = "C" as shown in fig. 1, and 
associated discussion, col. 5, lines 50-60]; Note: the instant 
specification broadly discloses a "bus 110" (page 5, line 6) 
without specifying a particular type of bus; when the 
"broadest reasonable interpretation consistent with the 
specification" examination standard is properly applied, any 
type of prior art bus (e.g., a data bus, an address bus, or a 
control bus) reasonably reads upon the broad scope of the 
claimed "system bus"]; 

• a shared memory [see shared cache (S) 10 and SHARED 
MAIN STORAGE 36 as shown in fig. 1, col. 6, line 37, line 65, 
respectively], 

o (i) coupled to the system bus [e.g., see ADDRESS or A 
bus shown in fig. 1, and discussed col. 5, lines 50-60]; 
and, 

o (ii) configured to store data [inherent]; and 

• a multiprocessor logic circuit comprising: 

o (i) a plurality of processors [see "PROCESSOR A" 4 and 
"PROCESSOR B" 6, as shown in fig. 1; see associated 
discussion col. 5, beginning line 26], and 

o (ii) a message circuit [e.g., see "CACHE CONTROL & 
DIRECTORY 22" and/or "STORAGE CONTROL (SCU) 38" 
as shown in fig. 1 and associated discussion, beginning 
col. 5, lines 40 and 49, respectively], wherein, 
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■ (a) the message circuit is a directly connected to 
the system bus and configured to pass messages 
between the plurality of processors [see direct 
connection to the system ADDRESS and CONTROL 
buses (A & C) as shown in fig. 1; see associated 
discussion cols. 5 and 6; the SCU 38 is also shown 
directly connected to the data bus "D" 47], and, 

■ (b) each of the plurality of processors is directly 
connected to the system bus and configured to 
access the shared memory and the message 
circuit through the system bus [see direct 
connection between processors A & B (4 & 6) via 
the ADDRESS bus and DATA buses as shown in 
fig. 1 (e.g., functioning as "system" buses); see 
also associated discussion cols. 5 & 6]. 

However, Fletcher does not explicitly teach the following 
additional limitations: 

Yamada teaches the use of a message circuit comprising a, 
message pipe-line FIFO, as claimed [e.g., see "FIFO 
communication area" and associated discussion, beginning col. 7, 
line 50; col. 8, lines 45-65; see, in particular, the "FIFO 
communication area" discussion col. 11, lines 56-67, cont'd col. 
12, lines 1-5, see associated Fig. 4]. 

It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to improve upon the system 
taught by Fletcher by implementing the improvements detailed 
above because it would provide Fletcher's system with the 
enhanced capability of asynchronous send and receive processing 
[e.g., see Yamada col. 8, lines 45-63]. 
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As per independent claim 12: 

This claim is rejected for the same reasons detailed above in the 
rejection of independent claim 1 under Fletcher, as modified by 
Yamada, and also for the following additional reasons: 

Fletcher teaches an apparatus comprising: 

• means for storing data with a shared memory [see shared 
cache (S) 10 and SHARED MAIN STORAGE 36 as shown in 
fig. 1, col. 6, line 37, line 65, respectively]; 

• means for processing data with a plurality of processors [see 
"PROCESSOR A" 4 and "PROCESSOR B" 6, as shown in fig. 
1; see associated discussion col. 5, beginning line 26], 
wherein each of the plurality of processors is directly- 
connected to a system bus [e.g., see ADDRESS BUS = "A" 
and DATA BUS = "D" and CONTROL BUS = "C" as shown in 
fig. 1, and associated discussion, col. 5, lines 50-60]; Note: 
the instant specification broadly discloses a "bus 110" (page 
5, line 6) without specifying a particular type of bus; when 
the "broadest reasonable interpretation consistent with the 
specification" examination standard is properly applied, any 
type of prior art bus (e.g., a data bus, an address bus, or a 
control bus) reasonably reads upon the broad scope of the 
claimed "system bus"]; 

• means for passing messages between the processors, 
wherein the message passing means is directly connected to 
the system bus [e.g., see "CACHE CONTROL & DIRECTORY 
22" and/or "STORAGE CONTROL (SCU) 38" as shown in fig. 
1 and associated discussion, beginning col. 5, lines 40 and 
49, respectively]; and 

• means for coupling each of the processors (see 
PROCESSORS A & B, 4 & 6, respectfully as shown in fig. 1) 
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to the shared memory, wherein the shared memory and the 
message by each of the plurality of passing means are 
accessible processors through a system bus [see direct 
connection between processors A & B (4 & 6) via the DATA 
bus to the SHARED CACHE (S) 10, and the coupled 
connected to the SHARED MAIN STORAGE 36, as shown in 
fig. 1 (e.g., functioning as "system" buses); see also 
associated discussion cols. 5 & 6]. 

As per independent claim 13: 

This claim is rejected for the same reasons detailed above in the 
rejection of the preceding independent claims under Fletcher, as 
modified by Yamada, and also for the following additional 
reasons: 

Fletcher teaches a method for multiprocessor communication 
with a shared memory, comprising the steps of: 

(A) storing data with the shared memory [see shared cache 
(S) 10 and SHARED MAIN STORAGE 36 as shown in fig. 
1, col. 6, line 37, line 65, respectively]; 

(B) processing data with a plurality of processors [see 
"PROCESSOR A" 4 and "PROCESSOR B" 6, as shown in 
fig. 1; see associated discussion col. 5, beginning line 
26]; and 

(C) passing messages between the processors with a 
message circuit [e.g., see "CACHE CONTROL & 
DIRECTORY 22" and/or "STORAGE CONTROL (SCU) 38" as 
shown in fig. 1 and associated discussion, beginning col. 
5, lines 40 and 49, respectively], wherein (i) each of the 
plurality of processors and the message circuit are directly 
connected to a system bus [e.g., see ADDRESS BUS = "A" 
and DATA BUS = "D" and CONTROL BUS = "C" as shown 
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in fig. 1, and associated discussion, col. 5, lines 50-60]; 
Note: the instant specification broadly discloses a "bus 
110" (page 5, line 6) without specifying a particular type 
of bus; when the "broadest reasonable interpretation 
consistent with the specification" examination standard is 
properly applied, any type of prior art bus (e.g., a data 
bus, an address bus, or a control bus) reasonably reads 
upon the broad scope of the claimed "system bus"] and 
(ii) each of the plurality of processors is configured to 
access the shared memory and the message circuit 
through the system bus [see direct connection between 
processors A & B (4 & 6) via the ADDRESS bus and DATA 
buses as shown in fig. 1 (e.g., functioning as "system" 
buses); see also associated discussion cols. 5 & 6]. 



As per dependent claim 2: 

Fletcher teaches the message circuit comprises a dedicated 
messaging circuit [e.g., see "CACHE CONTROL & DIRECTORY 22" 
and/or "STORAGE CONTROL (SCU) 38" as shown in fig. 1 and 
associated discussion, beginning col. 5, lines 40 and 49, 
respectively]. 

As per dependent claim 4: 

Fletcher teaches the message circuit is further configured to 
provide bi-directional orderly command passing [e.g., see SCU 
discussion, e.g., col. 5, lines 64-66]. 

As per dependent claim 5: 

Fletcher teaches the message circuit (i.e., "CACHE CONTROL & 
DIRECTORY 22" and/or "STORAGE CONTROL (SCU) 38) is further 
configured to generate one or more control signals configured to 
control an operation of the plurality of processors [col. 5, lines 
64-66, i.e., "SCU 38 controls all communication between main 
storage 36 and the respective processors and caches"]. 
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As per dependent claim 9: 

Fletcher teaches the multiprocessor logic circuit further 
comprises an address decoder configured to decode a system 
address and control the message circuit [e.g., see "ADDRESS 
LOGIC networks 192 & 202, and associated discussion, 
beginning col. 10, line 33]. 

As per dependent claim 10: 

Fletcher teaches the apparatus provides a multiprocessor 
communication and shared memory architecture [see 
PROCESSORS A & B, 4 & 6, respectfully as shown in fig. 1; see 
shared cache (S) 10 and SHARED MAIN STORAGE 36 as shown 
in fig. 1, col. 6, line 37, line 65, respectively]. 

As per dependent claim 11: 

Fletcher teaches the multiprocessor logic block further comprises 
an address decoder configured to generate one or more first 
control signals configured to control the message circuit [e.g., see 
"ADDRESS LOGIC" networks 192 & 202, and associated 
discussion, beginning col. 10, line 33]. 

As per dependent claim 14: 

Fletcher teaches step (C) further comprises providing bi- 
directional orderly command passing [e.g., see SCU discussion, 
e.g., col. 5, lines 64-66]. 

As per dependent claim 15: 

Fletcher teaches step (C) further comprises generating one or 
more control signals, the control signals configured to control an 
operation of the processors [col. 5, lines 64-66, i.e., W SCU 38 
controls all communication between main storage 36 and the 
respective processors and caches"]. 
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As per dependent claim 19: 

Fletcher teaches decoding a system address [e.g., see 
"ADDRESS LOGIC" networks 192 & 202, and associated 
discussion, beginning col. 10, line 33]. 

As per dependent claim 20: 

Fletcher teaches controlling the messages in response to the 
decoded system address [e.g., see "ADDRESS LOGIC" networks 
192 & 202, and associated discussion, beginning col. 10, line 33]. 



Prior Art not relied upon: 

Please refer to the references listed on the attached PTO-892 
which are not relied upon in the claim rejections detailed above. 
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this number. The Examiner can normally be reached on Monday - Friday, 
8:00 AM - 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, An Meng-AI who can be reached on 571-272-3756. 
The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained 
from the Patent Application Information Retrieval (PAIR) system. Status 
information for published applications may be obtained from either Private 
PAIR or Public PAIR. Status information for unpublished applications is 
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New USFTO Patents Central FAX Number Starting July 15, 2005 



On July 15, 2005, the Central Facsimile (FAX) Number will change from 
703-872-9306 to 571-273-8300. Faxes sent to the old number will be 
routed to the new number until September 15, 2005. After September 
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will be the only facsimile number recognized for "centralized delivery." 

Any inquiry of a general nature or relating to the status of this application 
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